Healthcare employers often criticize the lack of emotional competency and critical thinking skills demonstrated by newly licensed nurses. The purpose of this study was to evaluate whether emotional intelligence (EI) training for nurses improves critical thinking and emotional competence enough to justify including EI in nursing curricula. A meta-analysis was conducted inclusive of EI related nursing abilities and traits such as leadership, health, refl ection, ethical behavior, nursing student performance, and job retention/satisfaction. Studies of EI constructs, test instruments, and contrary viewpoints were also examined. The analysis included 395 EI studies of approximately 65,300 participants. All the studies reported a positive correlation with EI ranging from weak to strong with a moderate cumulative eff ect size of r = 0.3022 across all studies. This study may contribute to positive social change by reducing employers time and cost for training newly licensed nurses, thereby decreasing the overall cost of health care to the public.
Introduction
Despite over 30 years of research and study of the concept, there is no consensus for a single construct definition of emotional intelligence (EI). Multiple EI testing instruments exist and varying opinions of how EI is measured. There also continue to be relatively few EI studies specific to nursing. For the purposes of this study, EI was defined as the ability to control one's own emotions and to influence the emotions of others. [2] This study utilized this definition and is based on the theory that EI is best-enhanced through the development of improved critical thinking skills (CTS) and greater emotional competency (EC). [3] [4] [5] [6] A review of the literature for EI studies involving nursing students and nurses involved various EI models and utilized a variety of EI instruments. The studies focused on measurement of one or more of the following eight specific EI related traits or abilities: Leadership, health, reflection, nursing student performance, ethical behavior, caring, critical thinking, and job retention/satisfaction. Due to the paucity of EI studies that specifically focused on nursing students and nurses, several meta-analyses of three of the eight specific EI traits and abilities (leadership, health, and job performance) my research had identified in the (nursing) group of EI studies were included, a methodology validated by Martins et al. [7] , citing Hall and Rosenthal. [8, 9] I chose the meta-analysis method to determine the overall impact of EI on nursing students and nurses using the assumption that if EI could significantly improve these eight basic traits and abilities measured in the EI nursing and nursing student studies, then that result might support a conclusion that EI should be an integral part of a nursing curriculum.
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Hall and Rosenthal stated that there is no correct way to perform a meta-analysis but accuracy, simplicity, and clarity are important goals, and the simpler the metaanalysis, the more likely it is to be accurate. [8, 9] This metaanalysis contained 395 EI studies with approximately 65,300 participants that utilized over 25 separate EI testing instruments [ Table 1 ] These instruments measured EI traits, leadership ability, health, ethics, job satisfaction, retention, reflection, nursing student performance, caring, and critical thinking. Several of the studies were themselves meta-analyses. Among the findings from the studies existed a rich diversity of EI traits, abilities, measuring instruments, and results. The purpose of this meta-analysis was to describe the pattern of effects reported. [10] The 395 studies are comprised of 27 studies that are about nurses or nursing students totaling 3040 participants, and 368 studies from meta-analyses of the effect of EI in leadership (1), job retention (1), and health (2) totaling approximately 62,260 participants. The latter approximation is necessary because one study listed their participants as >22,800. Adding the participants from the nurse studies to the participants in the meta-analyses totals approximately 65,300. Similarly, the studies total 27 plus 368, respectively, for a total of 395 studies. Previously described is the paucity in the literature of EI studies that are solely about nurses or nursing students. However, the review identified eight different EI traits and abilities that were common to the 27 EI studies of nursing and nursing students. Three of these EI traits or abilities are health, leadership, and job retention/ satisfaction. The research found four meta-analyses on these very essential and important three EI traits and abilities. Although they were not strictly meta-analyses of EI and nursing, they nevertheless provided substantial evidence that EI improves and enhances health, leadership, and job retention/satisfaction across 368 additional studies. Such evidence of the effectiveness of EI cannot be ignored, and that is why those results are included in this meta-analysis.
A criticism of meta-analyses
One criticism of meta-analysis is the argument that multiple constructs, different variables, samples, and testing instruments "…is the equivalent of taking apples and oranges and averaging their weights, sizes, flavors, and shelf-lives." [9] A well-done meta-analysis treats these methodological differences as moderator variables (p. 68). [9] This criticism has been applied to EI research, which involves multiple constructs, lack of uniformity in the definition, multiple testing instruments and the fundamental problems of self-testing and self-reporting.
Van Rooy et al. conducted a meta-analysis of EI constructs, encompassing both the ability and mixed models of EI in 47 studies (12,500 participants), and found a correlation factor of 0.34 in the EI models but with substantial deviations indicating possibly that moderators were at work. [11] Some scholars posit that EI is nothing more than the renaming of existing constructs or merely a combination of intelligence and emotional stability. Most EI models derive from two models, an ability model and a mixed model of EI traits and abilities. The mixed model draws criticism from overlap with personality constructs are measured by selfreport instruments. Despite these criticisms, significant correlations have been identified between EI scores from both models and important organizational outcomes, suggesting research in this area should continue. The theory of EI was criticized by Waterhouse for having too many constructs, because EI is indistinguishable from IQ and personality factors, and the only EI trait that is truly measurable is the skill of regulating emotion (p. 217). [12] Waterhouse further criticized Goleman, a major proponent of EI, for failure to properly correlate data and for erroneously deriving EI success percentages from nonreplicable studies and unsupported findings (p. 218). [12] Waterhouse concluded that the problems with EI theory are unresolved. In rebuttal, Cherniss et al. challenged Waterhouse's conclusions by asserting that after 100 years even IQ theory has multiple constructs, and since EI is a young theory it should not be dismissed for having multiple constructs. In addition, stating "the evidence continues to accumulate" (p. 242), they pointed to additional EI studies that supported their claim that EI education does significantly impact leadership and workplace outcomes. [2] However, the reliability issue of using multiple EI testing devices coupled with multiple constructs of EI was not adequately addressed. Waterhouse responded to the rebuttal with further criticisms of theories of intelligence (including EI) and took satisfaction and support for her arguments from Goleman's admission that EI lacked a unitary empirically supported construct. [13] Rossen and Kranzler studied the incremental validity of the Mayer-Salovey-Caruso EI Test (MSCEIT) concluding that only the overall EI score was relevant as far as socioemotional outcomes were concerned, that MSCEIT test scores in academic achievement, psychological wellbeing, and peer attachment did not predict a statistically significantly increment of variance, and that the overall EI score predicted "only positive relations with others and alcohol use" (p. 63). [14] Similarly, several authors argued that EI and emotional and social competency (ESC) have not yet demonstrated incremental validity greater than general intelligence and personality tests in meta-analyses. [15, 16] They argued that there is a crucial distinction between measuring EI traits and EI abilities, dismissing both EI trait measurement and ESC models in favor of the Mayer et al. EI ability models which has been supported by both supporters and detractors. [17] Petrides et al. in three studies comprising 732 subjects defended the incremental validity of trait EI through the use of the TEIQue instrument. [18] The problem of different EI constructs and multiple testing instruments notwithstanding, the authors cautioned researchers to view the measures of EI traits solely for what they are and to refrain from following "the mushrooming number of models emanating from commercial test user manuals" (p. 49). [18] They reason that something must be used to measure things unrelated to capabilities, competencies, and skills which are measured by the EI ability tests (MSCEIT). An individual's emotions, self-perceptions, and other subjective criteria will usually influence their daily lives, decision-making, and tasks. Unfortunately, the selfassessment tests are the sole means by which a researcher can attempt to measure what that influence may or may not be. Currently, EI theory continues to change in both definition and in scope with critics extolling the virtues of the ability model of EI (vs. the trait model) as being more promising for the achievement of a sustainable EI theory. However, criticisms aside, EI should continue to use the trait scales and tests for data just as the Psychiatry and Psychology fields make use of self-reporting scales for their diagnoses. Progress in improving the test instruments and in fine-tuning EI theory should eventually follow.
In addition to the problem of multiple EI constructs, Roberts et al. stated that many models of EI are light on theory and heavy on laundry lists of desirable personal qualities that exclude cognitive intelligence (p. 140). [19] These criticisms of EI, its multiple constructs, and multiple testing tools continue to be leveled at EI studies and EI theory, in general. Van Rooy et al. cited earlier meta-analytic work which showed only a 0.14 correlation between the EI ability model and the EI mixed model support a conclusion of independence between the two models. [20] The EI mixed model showed an 85 of the correlation (overlap) among the measures used suggesting that researchers' fine distinctions about EI in the mixed model should be called into question.
Researchers were also using self-reporting type tests as data for the EI ability model which, in conjunction with its low correlation of 0.14 to the mixed model suggests that there is a difference between actual ability and self-reported ability. The authors called for more studies and tests that use measuring instruments other than self-reports. In addition, the high correlation score of 0.71 among the trait elements of the EI mixed model indicated that EI is far from being just a mix of unrelated concepts. EI should be grouped according to its role as a predictor in organizational criteria with studies performed asking how and why these effects occurred because research cannot be driven by a single measure or test of the single construct. [20] Th e use of emotional intelligence in nursing curricula in the USA and abroad
In 2006, the National League of Nursing Accrediting Committee introduced a critical thinking learning outcome (evidenced by journaling and reflection) as a condition for nursing school accreditation. [5] This policy has remained unchanged and virtually unimproved on for several years. The literature review reveals the paucity of research and studies about EI and introducing it into nursing curricula in the USA. However, the literature review does reveal important initial steps in implementing EI and associated concepts into the nursing curricula and government policies of other nations.
One of the earliest proponents of introducing EI into nursing curricula were Akerjordet and Severinsson in 2004. [21] However, despite stating a cautious optimism about the future of EI, by 2010 these authors question introducing EI into academic curricula and express doubts about the validity of EI constructs, tests, training, and a lack of rigor and control in EI studies. Akerjordet later devised an EI instrument specific to nursing, still under development at the time of this writing [22] . Despite the misgivings of those early proponents, the literature presents successful studies of EI and its integration into academic curricula. EI is used to screen nursing applicants in the UK. [23] EI helps UK nurses to deal with the stress associated with end-of-life care in the emergency department. [24] In Singapore, nursing curriculum is aided in the design by determining the EI profiles and needs of their students. [25] Graduate entry medical students take an 8 h course in personal and professional development and complete two EI testing procedures over a 2-year period in order to address the topic of professionalism, stress, stress management, and leadership. [26] Harrison and Fopma-Loy advocated reflective journaling should be used in many nursing courses including leadership and simulation. [27] Humphrey et al. called for studies for the purpose of introducing EI into secondary and graduate school curricula. [28] Hurley and Rankin advocated the use of experiential and cognitive learning as a direct means of introducing EI into an already crowded nursing curriculum. [29] Hurley further argued that in the UK and Australia, the generic 3-year nursing program is inadequate for training mental health nurses and that new learning outcomes with EI at the core of nursing curricula is both needed and warranted. [30] Both undergraduate and graduate business curricula benefit from EI for the teaching of effective collaboration, adaptability, and critical thinking. [31] [32] [33] [34] [35] 
Remarkable data results
Every study used in the meta-analysis (See references marked M#) reported a positive correlation between EI and the trait (s) and ability (s) tested ranging from weak to moderate to strong. This is quite a remarkable finding which makes one think of validity issues and whether such results might possibly be too good to be true. However, these are the results of 395 different studies, and with such diversity, validity should not be an overall issue. The average effect size for all studies is r = 0.3022. This figure was arrived at by multiplying the effect size of each study by the number of its participants and then dividing that total by the total number of participants (30226.545/100015). It should be noted that several studies reported multiple effect sizes for multiple traits necessitating counting the same population more than once; hence, the ~65,300 participants became 100,015. Cronbach alpha coefficients range from a low of 0.62 to a high of 0.91 with most scores in the 80+ range indicating the overall reliability of the sub-scales used in the testing throughout these studies.
Remembering that an effect size of r = 0.10 is weak, r = 0.30 is moderate, and r = 0.50 is strong, the significance of an effect size, or its magnitude, is relative to the number of participants in the study such that the larger the number of participants, the greater the significance or magnitude of the effect size. [36] For example, in O'Boyle et al., a metaanalysis of EI and job performance, 43 effect sizes with over 22,800 participants have a medium correlation of r = 0.28 for the influence of EI in job performance. [37] Contrast the former study to Heffernan et al. with a population of 135 with correlation effect sizes averaging r = 0.41. [38] Despite the higher r value in the latter study, the magnitude or significance of that effect size is not as great as that of the former study where n > 22,800. Despite the multiple EI constructs and 25 different test instruments used, the 395 EI studies (approximately 65,300 participants) have a moderate cumulative effect size of r = 0.3022 which informs us that EI is beneficial to nursing students and nursing because EI improves emotional competence, critical thinking, leadership, caring, ethical behavior, reflection, job retention and satisfaction, and nursing/nursing student performance. [1] 
Conclusion
The 100% positive results for the impact of EI and its effectiveness in enhancing skills necessary for nurses and nursing students should not be ignored when they come from 395 different studies. The studies were collected in a systematic way and are representative of all the EI studies performed in the past several years involving those eight traits and abilities. Comparison of effect sizes is an effective way to perform a meta-analysis of EI and a single variable such as health or leadership. The findings from this article suggest that the comparison of multiple effect sizes of EI and eight traits and abilities is also an effective meta-analysis technique. Due to the diversity of the 395 EI studies which include multiple variables such as different constructs, multiple testing instruments, and the eight categories abilities and traits measured, the simplest approach in this meta-analysis was to view the moderate cumulative effect size result, r = 0.3022 across all studies.
In view of the use of EI across the world both in and out of the academic setting, a reasonable conclusion from this meta-analysis is that there is statistically significant evidence that EI training and education improves the CTS and EC of nursing students and nurses in eight traits and abilities. This suggests that EI training and instruction should be considered for inclusion in nursing school curricula. The moderate effect size of r = 0.3022 in this meta-analysis and the apparent success of EI training and instruction in both nursing curricula and postlicensure training in other countries such as the UK, Australia, and Singapore points to the need for further study concerning the efficacy of adopting similar academic and training EI policies in the US and other countries.
